Armstrong, Oliver by unknown
  
 
P
R
IF
Y
S
G
O
L
 B
A
N
G
O
R
 /
 B
A
N
G
O
R
 U
N
IV
E
R
S
IT
Y
 
 
Preparation of Pickering emulsions stabilized by silver nanocrystals
Armstrong, Oliver; Thomas, P. John
Published: 01/07/2016
Cyswllt i'r cyhoeddiad / Link to publication
Dyfyniad o'r fersiwn a gyhoeddwyd / Citation for published version (APA):
Armstrong, O., & Thomas, P. J. (2016). Preparation of Pickering emulsions stabilized by silver
nanocrystals.
Hawliau Cyffredinol / General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or
other copyright owners and it is a condition of accessing publications that users recognise and abide by the legal
requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private
study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to
the work immediately and investigate your claim.
 25. Sep. 2019
Preparation of pickering emulsions           
stabilized by silver nanocrystals 
Oliver L. Armstrong, P. John Thomas 
chue20@bangor.ac.uk  School of Chemistry 
Bangor University, Bangor, Gwynedd, Wales, UK LL57 2UW  
 
PICKERING EMULSIONS 
Pickering Emulsions 
These unique emulsions utilise solid particles dispersed in a    
solution as a surfactant between two phases. The solid particles 
must be of an appropriate size and wettability to form a stable 
emulsion, as particles too large will fall from the interface and pre-
cipitate whereas smaller particles will not be large enough to dis-
perse the interfacial tensions between the two phases. This size 
dependence is shown in the equation below.1 
 
 
Due to this restriction in size it is uncommon to find examples of 
nanoparticles that can stabilize emulsions. 
In classic emulsions a surfactant 
will commonly have two 
components: one hydrophilic 
and one hydrophobic to produce  
stability.  
 
Silver Nanoparticles 
There are several routes known for producing size controlled silver 
nanoparticles which allow for silver particles to be made with a 
range of different properties, this allows 
for a method to be chosen to suite the 
application of the nanoparticles. For this 
purpose small spherical silver nanopar-
ticles with a narrow size distribution is 
required to ensure the  stability of the 
emulsion. 
The TEM image above shows the spherical silver  nanoparticles 
formed in this reaction where the scale bar represents 10nm. 
Method 
The process for producing 
the silver nanoparticle stabilized 
emulsions is adapted from an 
existing process for forming 
thin films of silver nanocrystals at the oil-water interface.2 
Ag(PPh3)3Cl toluene so-
lution was placed with 
aqueous solutions of 
NaOH and THPC, re-
sulting in the silver salt 
being reduced by for-
maldehyde and Hydro-
gen as shown. 
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Conclusions 
This project has found a feasible method for producing relatively 
stable Pickering emulsions stabilized by silver nanocrystals of 
around 10nm diameter. The emulsion droplets when first formed 
tend to have an average diameter of around 1-3µm but after being 
left for 3 months the diameter of the droplets greatly increases 
through agglomeration to between 5-60µm. The emulsion was still 
present in the sample 3 
months after preparation 
but with fewer and larger 
droplets dispersed, after this 
3 month period it was also 
possible to again thoroughly 
mix the sample to attain the 
smaller droplet size found in 
the freshly prepared sample. This property allows for a prepara-
tion of the Pickering emulsion to be used multiple times or for an 
old preparation to be reused. The process uses widely available 
chemicals and simple laboratory equipment. 
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